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Abstract
Heavy rain can cause severe fl ooding, even in urban areas, because of drastic global environmental changes, widespread 
urbanization, and changes in our lifestyles. In urban areas the damage that fl ooding causes, not only to properties but also
to people, is immeasurable. It would be possible to mitigate this damage if we could give city dwellers and community
organizations advance information on the area and degree of danger, evacuation routes, and refuge areas.
To predict fl ood damage we need to obtain information about drainage from administrative organizations, but there
are various obstacles to obtaining such information. Furthermore, to obtain accurate real-time information on a fl ood
situation we need detailed data that are readily available. In light of these needs, we developed a technique of building
rainwater fl ow networks with minimal labor. This new technique makes it possible for rain information gathered by radar 
to automatically generate detailed rain input data at every collection point to forecast the likely damage from a fl ood. 



















































































































GISMAP 25000V ͈஌ΟȜΗͬȄOS ̦ UNIX ͈ςκȜ
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Fig. 2 Conceptual road networks of raster data, made from road 
network vector data supplied by GISMAP25000V.
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Fig. 3 Conceptual road networks after processing by the program, 







































Fig. 4 The general concept of the loop-road network.
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Fig. 6 Loop-road networks found in a checking window. A, B, C,
D, and E are road intersections.
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Fig. 8 The priority of cutting mesh.
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Fig. 9 Concept of using a large-scale checking window to detect a 
large loop-road network.
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Fig. 10 Road networks of raster data, made from using 
GISMAP25000V in the test area.
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Fig. 11 Processed narrow line networks in the test area.
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Fig. 12 Processed narrow line networks with no loops in the test 
area.
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ַକၠ੄࿌ΟȜΗ̦ै଼̯ͦͥȅ
3.1 ດࣞΟȜῌ̞͈̾̀ࣉख़
ུ਀༹͉́ȄൽႹ࿌͈ਔٝؿਫ਼ͬ୨౯̳̹͈ͥ͛฻౯
ܖ੔̱͂̀ດࣞΟȜΗͬঀဥ̱̞̀ͥȅດࣞΟȜΗ͈ܖ
ུ͂̈́ͥΟȜΗ̱͂̀Ȅੀ৲ 1ȇ2,500͈൐ނസΟͻΐΗ
σζΛάϋΈ౷ࠁ଎Ȫ23ߊȫ͈൝ࣞ஌ΟȜΗͬঀဥ̱̹ȅ
̭͈ΟȜΗͬඤொ̱̀ 10mιΛΏν໹޳ດࣞͬݥ̞͛̀
̹ͥ͛ͅȄୈഽ݃ͅ࿚̦ॼͥḙ͈̏਀༹͉́ਔٝؿਫ਼ͬ
୨౯̳̹ͥ͛ͅȄਔٝષ͈ 10mιΛΏν͈໹޳ດ͈ࣞड
ఱ౵͈ιΛΏνͬಒ੄̱̞̦̀ͥȄດࣞओ͈઀̯̞സঌ
֖͈೩໹౷͉́ດࣞ౵͈ୈഽ͈࿚ఴ̜̽̀͜Ȅশ̱͂̀
ະഐ୨̈́ιΛΏνͬ஖఼̳̞̠࡛ͥ͂ય̦̭ܳͥȅ࡛শ
ത͉̭͈̠́̈́͢ાࣣ͉૽ևഎ฻౯ͤ͢ͅਔٝؿਫ਼͈୨
౯࣐̞̦ͬ̈́̽̀ͥȄୈഽ͈ၻ̞ດࣞΟȜΗ̦ං̹ͣͦ
̈́ͣ͊Ȅޑଷഎͅਔٝؿਫ਼ͬ༎ਬ̳̞̠ͥ͂ैުၾ͉ࡘ
̵ͣͥ͂ࣉ̢ͥȅ
3.2 ַକၠ੄࿌ΟȜῌ̞͈̾̀ࣉख़
ئକൽ࿌ΟȜΗ͈ව਀͈ࣾඳ̯ȄࢵͅȄ஠ַ͈̀କၠ
੄࿌ΟȜΗͬ਀වႁ̳ͥႻႁͬࣉ̢ͥ͂Ḙ͈̏਀༹͢ͅ
ͥैު͈࢘ၚاͥ͢ͅैުশۼࠚࡘ͈͒ܙဓഽ͉ఱ̧̞ȅ
̱̥̱Ȅडਞഎ͉ͅ࿒ণ͈́࠿औ̦ຈါ̜́ͥȅ࡛ે́
ུ͈਀༹͈࠿औͅ๯̳͞΀ΥσΆȜ͉͞͞ఱ̧̞ȅယօ
ͅਔٝؿਫ਼ͬอࡉ̧༹༷́ͥͬحྙ̧̳̭̦̹ͥ͂́̈́
ͣ͊Ḙ͈̏਀༹͈րႁ͉௩̳͈͂͜ࣉ̢ͥȅ
4.ȁ͂͛͘
ȁܿ੅ڟ૧͈௸ِ̯͉ș͈୆ڰ۪ޏͬఱ̧̩་̢̜̾̾
ͥȅࣽ́͘ࠐࡑ̱̹̭͈̞͂̈́സঌबٺͅࡉໍͩͦͥ͂
̞̠࡛ે̜ͤͅȄ̷͈ͦ͒చ؊͈ள்̯̦ါݥ̯ͦͥȅ
സঌ֖͈́କٺ̷͈̜֚̾́ͥ͜ȅ๭ٺͬड઀ࡠ̤̯ͅ
̢̹͉ͥ͛ͅȄΑάȜΟͻȜ́എږ̈́ထ௶̦ݥ͛ͣͦͥȅ
ਲြḘ͈̏ਅ͈ထ௶࣐̠̹͈ͬ̈́͛਀༹͉Ȅ਀ैުͅှ
̭ͥ͂ͧఱ̜̹́̽ȅུ਀༹͉૽٬୽੅എ̈́ैުͬޭႁ
؋̢̯Ȅܡం͈ΟȜΗͬ୆̥̱Ȅ̞̥ͅள்̩ࢩַ֖͈
କၠ੄࿌ΟȜΗͬै଼̳̥ͥͅ؊̢̠̱̹͈̜͂́͢͜
ͥȅུა໲ַ͉́କၠ੄࿌͈ܖུΟȜΗ͉Ȅِș͈୆ڰ
͈ಎ́ව਀̦ယօ̜́ͥൽႹ࿌ΟȜΗͬঀ̞̽̀ͥȅൽ
Ⴙ࿌ͬȄַକ̦֚೰༷࢜ͅၠͦͥၠ੄࿌̷͈͘͘ͅഢဥ
̳̭͉ͥ͂ඳ̱̞ȅུ਀༹ͬٚह̵̯̀ൽႹ͈ਔٝؿਫ਼
ͬດ͈̞ࣞࣞؿਫ਼́୨౯̷̳̭͉ͥ͂ͤͦ͢ͅ৘̧࡛́
ͥȅ
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1ȫ ಎआგ჊Ȫ2001ȫȇఱၘܰ࿅͈କ໲͈̹͈͛ࢩ֖କ
ਓ঑κΟσȅཡबشڠܿ੅ࡄݪਫ਼ ȶ஠ݩକ໲ً೾ͅ
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ါȁক
౷ݩܰ࿅͈۪́ޏ͈་اȄڎ౷͈́സঌاȄ୆ڰအ৆͈་ཞ̈́̓ͤ͢ͅȄ̷ͦ́͘ࣉ̢̥̹ͣͦ̈́̽സঌ֖́͜Ȅ
ַࣧͥ͢ͅ૫କ̞̠࡛͂ય̦୆̴̠̹ͥ̈́̽͢ͅȅ̷ฺ̠ͦͅസঌ֖͈́๭ٺ͉Ȅ໤എͅၣ̴ͣ͘૽എࠗͤ͜ͅ౶ͦ
̞̈́ȅ੄କশ͈૫କેޙ̜̥̲ͬͣ͛എږͅထ௶̱̀Ȅܓࡏؿਫ਼Ȇܓࡏ͈ഽࣣ̞Ȇ๰ඳࠐႹȆ๰ඳঔ୭̈́̓ͬȄ࣐ଽȆ
౷֖ਯྦྷȆ۾߸ঔ୭̈́̓ͅ౶̵̧̭̦̹ͣͥ͂́̈́ͣ͊Ȅ๭ٺͬड઀ࡠͅဲ̢̧̭̦̜̠ͥ͂́ͥ́ͧȅ
ུ਀༹͉Ȅ੄କশ͈૫କેޙͬഎږͅထ௶ַ̳̹͈ͥ͛କ͈ၠ੄ࠐႹͬȨ̏́ͥࡠͤ૽͈਀ͬٚह̵̯̞̈́́ै
଼̳͈̜ͥ́ͥ͜ȅ૫କેޙͬထ௶̳̹͉ͥ͛ͅȄచય౷֖͈࣐ଽܥ۾̥ͣئକൽ࿌͈ૂ༭ͬංͥຈါ̦̜ͥȅ̱
̥̱Ȅ̯̰̈́͘͘ၑဇ̷̠ͤ͢ͅယօ̭͉̞̈́͂́̈́ȅࢵͅȄޛ̞ႀྀ̧֖͈͛ळ̥̈́ܓࡏထ௶࣐̠̹͉ͬ̈́͛ͅȄ
̷ͦͅ؊̴̧̭̦ͥ͂́Ȅંڶ̾ව਀ယօ́મळ̈́ૂ༭ͬঀ̞̹̞ḙ̷̏́ȄൽႹ࿌ַͬକၠ੄ࠐႹུ͙̳͂̈́਀
༹ͬٳอ̱̹ḙ͈̏૧̱̞਀༹͈ٳอͤ͢ͅȄൽႹ࿌ݞ͍ئକൽ࿌֚ͬఘ̱̹͂৘শۼ͈૫କ๭ٺထ௶ͅຈါ̈́Ȅ
મळ̈́ൽႹ࿌͈ڎ౷ത͈වႁַၾΟȜΗͬȄτȜΘַၾૂ༭̥ͣယօͅু൲୆଼̳̭̦ͥ͂خෝ͂̈́ͥȅ
΅ȜχȜΡȇ૫କȄസঌ֖ȄबٺࠚࡘȄַକၠ੄࿌Ȅ฼ু൲
